Trochanteric fractures account for 10% to 34% of total hip fractures and most occur in elderly patients[@B1][@B2]. Proximal femur intramedullary nails are frequently used for reduction of trochanteric fractures. Gamma 3 Nail (Trochanteric Nail 170; Stryker Trauma GmbH, Schoenkirchen, Germany) and PFNA (Proximal Femoral Nail Antirotation; Synthes, Paoli, Switzerland) are commonly used options; however, neither are reported to provide improved anti-rotation or cut-out rate outcomes[@B3]. The Gamma 3 nail model designed with a U-blade lag screw was developed to provide improved outcomes when treating unstable proximal femur fractures and those at high risk of rotation. However, evidence suggesting improved outcomes with the use of the U-blade lag screw compared with conventional Gamma 3 nails are limited[@B4][@B5].

Complications associated with the use of proximal femur intramedullary nails are intraoperative fractures, cut-out and pull-out, cut through of the lag screw and postoperative femoral shaft fractures[@B6]. We recently experienced a loss of reduction with bent U-clip within lag screw following a slip and fall four weeks after treatment of a stable trochanteric fracture, AO/OTA type A1.2, with Gamma 3 nail U-blade lag screw. Here, we describe the removal of the failed U-blade lag screw and pertinent literature.

CASE REPORT
===========

The patient and her family were informed that this case would be submitted for publication. The fracture pattern was a stable AO/OTA type A1.2 fracture ([Fig. 1](#F1){ref-type="fig"}). The patient had a past medical history of asthma, hypertension, and had previously undergone a total hysterectomy. Previous ambulatory ability was Koval grade 1 (independent ambulator) before she fell from a ground height. The patient\'s height was 140 cm and she weighed 48 kg (body mass index, 24.5 kg/m^2^). T-score was −3.5 on the bone mineral density test, and there was no previous treatment for osteoporosis.

The patient underwent surgery three days after injury. After spinal anesthesia, the patient was transferred to the fracture table and fixed with U-blade lag screw Gamma 3 nail after closed reduction with a C-arm-guide ([Fig. 2](#F2){ref-type="fig"}). The Gamma 3 nail used was 10 mm in thickness, 170 mm in length, with a 125° angle, 80-mm lag screw and U-blade. Following the operation, the patient was moved to the general ward. The patient started a partial weight bearing physical therapy using a tilt table two days after the operation, and started walking using a standing walker four days after surgery. The patient was discharged to the nursing hospital 14 days after surgery without any complications (e.g., delirium, cardiovascular disease, wound infection). After discharge, she walked independently using walker for a month.

One month after the operation, the patient slipped while using a walker at the nursing hospital, and experienced pain near the site of the previous operation. Simple radiography revealed no breakage of the intramedullary nail and the lag screw, but showed a bent U-blade and loss of proximal femur reduction ([Fig. 3](#F3){ref-type="fig"}). Two days after refracture, metal removal and bipolar hemiarthroplasty were performed. The patient was placed on the lateral position on the operative bed and the femoral head was accessed using a posterior approach. To remove the inserted lag screw and U-blade after reaching the femoral head, the U-blade connector and screw driver were connected. However, the two blades of the U-blade were bent while expanding to both sides, preventing its removal ([Fig. 4](#F4){ref-type="fig"}). The femoral head was cut by saw, but as the lag screw and the proximal portion of the U-blade were inserted from the external cortex of femur, it was difficult to proceed.

Even after removal of the femoral head by neck cutting, removal of the damaged hardware was possible only after additional separation of the femoral head ([Fig. 5](#F5){ref-type="fig"}). After the previous implant was removed, bipolar hemiarthroplasty was performed using a classical method. Since the refracture occurred while a nail was present, we conducted additional fixation of the femoral stem with a hook plate and a steel wire for added stability ([Fig. 6](#F6){ref-type="fig"}). The patient was admitted to the intensive care unit because of low blood pressure and old age. After about 2 days of delirium, she was transferred to the general ward on the 3rd day after the surgery and her vital signs returned to normal. After 1 week, firm fixation of the surgical site was confirmed using simple radiography and weight bearing was started using the tilt table. Two weeks after the operation, the patient was transferred to the nursing hospital. Follow ups with simple radiographs were performed for 3 months following the surgery. The patient is using a wheelchair and has not experienced any additional complications.

DISCUSSION
==========

Most trochanteric fractures of the femur occur in elderly patients and require adequate treatment as soon as possible. Proximal femoral intramedullary nails---particularly PFNA and Gamma 3---are the most common choice during surgical treatment, however complications (e.g., cut through and cut-out) have been reported[@B1][@B2][@B3]. Therefore, gamma 3 nails with a U-blade lag screw are used for unstable fractures and high risk patients, but there are no comprehensive studies reporting postoperative outcomes[@B4]. The U-blade lag screw is designed to prevent rotation, but no clinical trials describing the risk-benefit profile have been published[@B4]. Because of the characteristics of trochanteric fractures, there are many elderly patients and many dependent ambulators. Therefore, postoperative refractures or metal failure must be considered. Trochanteric fractures can fail because of inappropriate axial load of body weight, the relative strengths of hip flexors and external rotators or displacement of fracture fragments. Fixation failure (e.g., metal breakage and nonunion after surgery) are most commonly the result of varus fixation, excessive weight bearing, and stress fracture caused by poor nutrition during recovery[@B1][@B7][@B8][@B9]. Gamma-3 nails are known to have a postoperative fracture rate of 2.0% to 5.7%, in part because of their structural design and material durability. Most postoperative fractures are stress fractures occurring between 6 months and 10 months[@B1][@B8][@B10]. When fixation failures occur because of metal breakage, additional internal fixation (e.g., replacement of lag screw or nail with a long intramedullary nail, arthroplasty after removal of the broken nail) is necessary. In these cases, U-clip failure makes it difficult to remove the failed lag screw by the normal method (i.e., with the Gamma 3 U-blade connector), thus other surgical instruments are used. We cut the one bent leg of the U blade and extracted the remaining elements of the U-blade using a vise grip. Failure and removal of the Gamma 3 lag screws have been reported[@B8][@B9][@B10]. For our case, the patient\'s T-score was as low as −3.5; however, we believe that metal failure in this case is more similar to a traumatic fracture than stress fracture, and the direction or size of the external force at the time of accident are not known. As a result, there was no metal breakage, but the deviation of the each U-blade occurred in opposite directions, making it impossible to remove it using the normal approach. One leg of the U-blade was engaged within the femoral head and firmly seated, increasing the time required for hardware removal, overall operating time, and led to additional bleeding. Most patients with trochanteric fractures are older in age, therefore patients who undergo reoperation due to fixation failure will have a reduced recovery function. The reoperation may have a significant impact on the overall prognosis for older patients.

Reduction quality and implant positioning are keys to surgical outcomes of trochanteric fracture treatment. In our case, the reduction quality was poor and the tip apex distance is outside of the normal range. The lag screw is too low in the anteroposterior view of X-ray and anterior in the lateral X-ray, so these factors may contribute the lag screw failure. Lag screw failure is suspected if proper reduction and implant positioning are achieved. Additionally, the stem for the conversional arthroplasty should pass 2 inches from the distal screw holes to prevent stress riser fracture, however this was not considered at the time of treatment.

Although U-blades are designed to complement the antirotational force, more detail and appropriate consideration of overall stability should be considered when treating patients with similar conditions. Additionally, proper lag screw positioning and reduction should be ensured.
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![A 93-year-old woman with a trochanteric fracture was admitted via an emergency center.](hp-30-129-g001){#F1}

![(**A**) Radiograph immediately following surgery indicates good reduction quality. (**B**) Cross table lateral view.](hp-30-129-g002){#F2}

![(**A**) Reduction loss is observed in the anteroposterior plane X-ray scan. (**B**) U-blade is bent in the femoral head in the cross table lateral view.](hp-30-129-g003){#F3}

![The U-blade was spread and bent in the femoral head.](hp-30-129-g004){#F4}

![(**A**) The femoral head was split prior to lag screw removal and U-blade placement in the femoral head. (**B**) Visualization of the bent U-blade.](hp-30-129-g005){#F5}

![(**A**) Immediate postoperative radiography shows bipolar hemiarthroplasty with hook plate. (**B**) Cross table lateral view.](hp-30-129-g006){#F6}
